Activation of adventitial fibroblasts contributes to the early development of atherosclerosis: a novel hypothesis that complements the "Response-to-Injury Hypothesis" and the "Inflammation Hypothesis".
The role of the adventitia in vascular function and vascular lesion formation has been largely ignored. This article introduces the hypothesis that the activation of the adventitia, specifically the fibroblasts, contributes to the formation of intimal atherosclerotic lesions. The evidence for this hypothesis includes: (a) the early proliferative changes seen in fibroblasts found in the adventitia; (b) the increase and the alteration of extracellular matrix deposition in the adventitia; (c) fibroblast differentiation into myofibroblasts and migration into the intima; and (d) fibroblast synthesis and release of cytokines that have potent effects on neighboring smooth muscle and endothelial cells prior to intimal lesion formation. In conclusion, the activation of adventitial fibroblasts is a key regulator of vascular function and structure from the "outside-in" and contributes to the development of atherosclerotic lesions. The outer location of the adventitia makes it a suitable location for drug delivery and gene therapy aimed at preventing and treating atherosclerosis.